enzymatic conversion of phospholipids, using several microbial PLD's obtained from Japanese companies. The PLD's which they called "PLD-3", "PLD-4"45) and "PLD (4)"6) in their articles were enzymes gifted by the authors. Though they were shown to be highly efficient enzymes for the synthesis of phospholipids,4'5) their origins were not reported. This paper deals with their sources. Recently, from some soil in Kanagawa prefecture, the authors succeeded in isolating 2 Streptomyces strains capable of producing PLD with high transphosphatidylation activity. In order to obtain PLD-producing microorganisms, 80 soil samples were collected in Tokyo, Kanagawa and so on. From these soil samples, 831 bacteria able to grow on agar plates containing only soybean lecithin as a carbon source were isolated. Then they were cultivated at 26°C for 2 days with shaking in a medium containing 0.5% glucose, 1% corn steep liquor, 0.5% Polypeptone, 0.5% yeast extract, 0.2% K2HPO4and 0.05% MgSO4-7H2O. The cultured broth of each isolate was centrifuged and the supernatant was subjected to examination for PLD activity. The hydrolytic activity of PLD (H-activity, units/ml) in the supernatant was measured according to the method of Kato et al.1^As a result, 29 Streptomyces strains which produced PLDwere obtained. The transphosphatidylation activity (T-activity) was defined in this paper as the conversion of phosphatidylcholine (PC) to PG under the reaction conditions given in the legend to Fig. 1 Fig. 1 . Relationship between T-Activity and H-Activity in the Culture Supernatants of PLD Producing Bacteria. T-Activity was assayed by incubating a reaction mixture, comprising 1 /imol of phosphatidylcholine (from egg yolk), 0.2ml of 0.4m acetate buffer (pH 5.6), 0.2ml of 0.2m CaCl2, 0.08ml of 50% glycerol, 0.32ml of water, 0.5 ml of diethylether and 0.2 ml of a culture supernatant, at 25°C for 30min. The reaction was terminated by the addition of 0.1 ml of 1.6m citric acid. Then the mixture was extracted with 2 ml of diethylether-ethanol (4 : 1) and the organic layer was concentrated under a N2 stream. The phospholipid composition of the reaction product was determined according to Watanabe et al.8 ) When 100% TActivity was obtained in the standard assay above, the culture supernatant was diluted several times to calculate nation of their microbiological characteristics (Table I) and identification of them were performed according to the methods of Williams et al.9 spectively. The Willcox probability score9) for the former was 0.999 and that for the latter 0.943.
The efficiencies of the PLD's from Streptomycetes were comparedwith those from other sources as to the reaction by which PG is formed from phosphatidylethanolamine (PE) and glycerol. The PLD preparations used were: (1) PLD's ofS. lydicus D-121 and S. antibioticus S-170, which were partially purified by salting-out with ammonium sulfate and adsorption on CM-Toyopearl 650M TOSOH Co., Ltd., Tokyo, Japan). (2) The reaction mixture, comprising 25mg of PE, 0.17ml of 0.8m acetate buffer (pH 5.6), 0.068ml of 1m CaCl2, 790mg of glycerol, 1.7ml of diethylether and 1 unit of PLDin 0.835ml ofa 0.1% bovine serum albumin solution, wasincubated for 12hr at room temperature. Then the mixture was extracted with 2. 1 ml of diethylether-ethanol (3 : 2, v/v) and the organic layer was concentrated in vacuo. The phospholipid composition of the reaction product was analyzed according to Watanabe et al.8) and the results are shown in Table II . The PLD of S: chromofuscus showed negligible transphosphatidylation activity, while the transfer reaction was predominant in the cases of the PLD's from other sources. The enzymes from S. lydicus D-121 and S. antibioticus S-170 gave higher yields than the others; almost complete conversion from PE to PGwas obtained without significant PA formation.
The enzyme productivities of the Streptomyces strains were sufficiently high for practical use. They showed relative activities of 3.4 (S. antibioticus) and 4.3 (S. lydicus) units/ml in the culture filtrate. The PLD's of the Streptomyces strains have already been purified to such an extent that they give single bands on isoelectric electrophoresis and on SDS-polyacrylamide gel electrophoresis.
Enzyme production, purification procedures and some properties of the enzymes will be
